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ULIMITATIONS
Although the trainees randomized in this study were well
matched in terms of level of training and performance on
the anastomosis pretest, only junior trainees in the first 2
years of surgical training were included. The results ob-
served may not be generalizable to trainees of higher levels
of experience. We used a live porcine carotid artery model
in an operating room environment to realistically simulate
a live human patient. Despite this, it is difficult to entirely
simulate the complex setup of a coronary anastomosis. Fur-
thermore, the inability to suspend disbelief may have been
a factor for some trainees using the porcine model. Finally,
subjects randomized to self-directed practice self-reported
the anastomoses performed independently. As such, the po-
tential for misclassification is always a possibility and the
level of intensity of independent practice may have varied.CONCLUSIONS
Residents who had the opportunity for self-directed sim-
ulator practice performed an end-to-side anastomosis more
adeptly, more quickly, and with a higher quality end prod-
uct. The results of this randomized trial suggest that inde-
pendent training on a procedural trainer did transfer to
improved performance in an operating room environment.
Simulator training should be incorporated into cardiovascu-
lar surgical curricula, and residents should have access to
this modality for independent practice to improve operating
room performance.References
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DrW. Randolph Chitwood, Jr (Greenville, NC). This is a very
interesting study. Many of us believe that more training is better
and more simulation training will be better premonitory training.
As an example, I trained for 10 years, and future residents now
may be training for 6 years. Moreover, residents now have limited
work hours; therefore, they may obtain only about one third to one
half of the actual experience that past surgeons had in residency
training. Young surgeons will have to make up this difference in
education with something else.
How will you take this platform to the next level as a higher-
fidelity training program? Today, there are simulators that will
allow young surgeons to do vascular anastomoses. How does
your work compare?
Dr Price. Thank you, Dr Chitwood, you have raised a number
of interesting points. Your first point, with which I entirely agree, is
that the shorter duration of training combined with the challenges I
mentioned certainly contribute to decreased opportunity to train
technical skills. The issue of model fidelity is an important one,
and there has actually been quite a bit of literature in education
scholarship looking at that. What has been found is that highmodel
fidelity is important in more advanced surgical trainees. In lower-
level trainees, specifically PGY 1 and PGY 2 trainees, which we
examined in this study, model fidelity seems to be less of an issue.
That is to say that junior trainees benefit a great deal from a low-
fidelity model. A low-fidelity model has the additional benefit of
making a simulation program feasible and cost effective.
To answer your question regarding how this can be taken
forward combining low- and high-fidelity models, I think that re-
sources have to be focused in terms of cost at the level of trainee.
For lower-level trainees, I think low-fidelity models are very effec-
tive and cost effective as well. For higher-level trainees who will
want to benefit from simulation training, perhaps higher-fidelityrdiovascular Surgery c Volume 142, Number 3 501
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simulation training for a junior trainee increases the efficiency of
clinical time for the residents; they benefit more from their time
in the operating room because they come in with a higher level
of baseline skills.
DrM. Blair Marshall (Washington, DC). That was a very nice
study. I have 2 questions. One, did you notice a difference in the
residents’ interest in practicing their skills independently?
Dr Price. I’m sorry. Are you asking whether I noticed a differ-
ence between the groups?
DrMarshall. The residents whowere relegated to practicing on
their own, did some practice more than others?
Dr Price. The amount of practice was actually protocol driven.
We wanted to avoid variable amounts of practice as a source of
bias. It was dictated by the protocol that those randomized to inde-
pendent practice performed exactly 10 anastomoses on their own
time, and they actually logged this in a logbook. The subjects
were instructed not to do more and not to do less.
DrMarshall.Did you have any difficulty getting that donewith
them?APPENDIX 1. Objective Structured Assessment of Technical Skill (OSAT
Respect for tissue 1
Frequently used unnecessary
force on tissues and or caused
damage by inappropriate use of
instruments
2
Car
o
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Time and motion 1
Many unnecessary moves
2
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u
Instrument handling 1
Repeatedly made tentative or
awkward moves with
instruments by inappropriate
use of instruments
2
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Knowledge of instruments 1
Frequently asked for wrong
instrument or used
inappropriate instrument
2
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a
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Flow of operation 1
Frequently stopped operating and
seemed unsure of next move
2
Dem
p
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Use of assistants 1
Consistently placed assistants
poorly or failed to use
assistants
2
App
o
Knowledge of specific
procedure
1
Deficient knowledge. Needed
specific instruction at most
steps
2
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o
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their own time, and they submitted the logbook to us for evaluation.
Dr Marshall. Second, your tendency is to demonstrate differ-
ences in a technical skill using a simulated environment that rep-
licates an operating room. However, there have been studies
showing that one’s ability to determine differences in technical
skills acquired is worse than if they are tested in a less stressful en-
vironment. What are your thoughts on that?
Dr Price. You have raised an interesting point. The reason we
designed the trial in this way is that we believed the most relevant
outcomewas that practicing on their own on a simulator would im-
prove their performance when they came to the operating room.
The intention was to design as realistic a high-fidelity model as
possible on which to assess the primary outcome. Therefore, it
was a live model. We adhered to operating room protocol in terms
of sterility, monitors, and intubation, and a pseudo-anesthetist was
present. All these factors were meant to actually add to the stress of
the situation and realistically simulate the actual operating room
environment. We considered that the most relevant way to judge
performance.S) global rating scale
3
eful handling of tissue but
ccasionally caused
advertent damage
4 5
Consistently handled tissues
appropriately with minimal
damage
3
cient time/motion, but some
nnecessary moves
4 5
Clear economy of movement and
maximum efficiency
3
petent use of instruments but
ccasionally appeared stiff or
wkward
4 5
Fluid moves with instruments and
no awkward moves
3
w names of most instruments
nd used appropriate
strument
4 5
Obviously familiar with the
instruments and their names
3
onstrated some forward
lanning with reasonable
rogression of procedure
4 5
Obviously planned course of
operation with effortless flow
from one move to the next
3
ropriate use of assistants most
f the time
4 5
Strategically used assistants to the
best advantage at all times
3
w all important steps of the
peration
4 5
Demonstrated familiarity with all
steps of the operation
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APPENDIX 2.
Subject study No.: Judge:
Lab date (dry/wet): Date of assessment:
End-product rating scale
Suture spacing 1
Bites inconsistent in size and
depth, with wide gaps
2 3 4 5
Consistently equal and
appropriate spacing
Suture eversion 1
Inadequate
2 3 4 5
Superior performance
Quality of anastomotic heel 1
Inadequate
2 3 4 5
Superior performance
Quality of anastomotic toe 1
Inadequate
2 3 4 5
Superior performance
Total score: /20
Notes:
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